Characterization of the covalent binding of allyl isothiocyanate to β-lactoglobulin by fluorescence quenching, equilibrium measurement, and mass spectrometry.
Reversible binding of small compounds through hydrophobic interactions or hydrogen bonding to food proteins (e.g. milk proteins) is a thoroughly researched topic. In contrast, covalent interactions are not well characterized. Here, we report a rare form of positive-cooperativity-linear binding of allyl isothiocyanate with β-lactoglobulin, resulting in the cleavage of a disulfide bond of the protein. We compared three methods (i.e. fluorescence quenching, equilibrium dialysis, and headspace-water equilibrium) to characterize the binding kinetics and investigated the molecular binding by mass spectrometry. The methodologies used were found to be comparable and reproducible in the presence of high and low ligand concentrations for fluorescence quenching and equilibrium-based methods respectively.